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Introduction
Among salaried workers, the decision to supply weekly work hours beyond some nominally contracted amount is generally left to the employee's discretion. Thus, weekly hours play a role analogous to that of effort in principal-agent models: Increased hours raise the worker's expected output, thereby raising employee compensation by an amount that reflects the strength of incentives in the employment contract. For salaried workers, an increase in the degree of "incentivization" in the contract should therefore raise the equilibrium level of hours worked.
In recent years, partly in response to concerns that public schools and their teachers faced inadequate incentives to improve student performance, states have passed a variety of accountability and school choice laws designed to strengthen those incentives. These laws include mandatory testing of all students in at least some grades with scores publicly reported by school; sanctions for schools with low student performance; rewards for schools with high student performance; and charter school laws. States introduced these education reforms asynchronously, thus providing a promising "natural experiment" for evaluating their effects.
The goal of this paper is to ascertain whether these laws increased the hours worked by full-time public school teachers. Understanding the effects of reforms on teacher hours adds an additional perspective to the burgeoning literature examining their effects on student performance.
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Using data from the Current Population Survey (CPS) from 1983 to 1998, and the Schools and Staffing Surveys (SASS, waves 1987 (SASS, waves through 1999 , we show the following. First, the usual weekly hours worked by full-time teachers, as well as the extra after-school hours they reported in the SASS, increased steadily over this period of expanding educational reform. Second, long-term increases in neither of these variables are well explained by changes in the composition of the teacher work force across a variety of dimensions, such as age, gender, race and union status.
Third, while pooled regressions across years and states suggest positive effects of accountability and choice reforms, the common time trends in hours and reforms drives these results. After including either year fixed effects or state specific time trends, we find no connection between the observed increase in teachers' work hours and education reforms: hours increases were no greater in states that adopted reforms than in states that did not.
These findings are consistent with the work of other authors (e.g. Figlio and Lucas 2000; Kane and Staiger 2002) who point out that the connection between school-level performance and individual teacher salaries is not direct in many U.S. reforms 2 . Problems include small rewards, large elements of randomness, nonmonotonicity of rewards in performance (badly-performing schools are often offered extra resources), incentives that are poorly understood by the participants, and numerous possibilities for gaming the system.
Trends in Teacher Hours
Our analysis focuses on two distinct measures of teacher work hours, taken from different data sets. One measure, taken from the Current Population Survey Outgoing Rotations, is the total number of hours worked in a usual week at a respondent's primary job. This includes both hours spent in the workplace and at home, and (importantly) excludes any hours worked on other jobs. 3 Attractive features of the CPS are that it has annual data on total hours that is consistently reported across the years in our sample 4 , it allows for comparisons with non-teachers, and since 1983 it has recorded whether or not an individual is covered by a union contract. A limitation is small sample sizes in some states and years; for some of our analysis the CPS data is therefore pooled over 4-year intervals.
A distinct indicator of teacher work hours is taken from the Schools and Staffing Survey (SASS). The SASS is a survey of public and private school teachers, with detailed information about personal and school characteristics. 5 The survey was administered in 1987, 1990, 1993, and 1999 . Our analysis of SASS data focuses the number of hours spent by teachers after school without students preparing lessons, grading, and in other instructional activities. These extra instructional hours seem more likely to be sensitive to incentives based on students' academic performance than hours spent after school coaching or running the yearbook, or hours that are determined by the length of the school day.
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To avoid conflating different levels of teacher effort with the mix of part and full time teachers, our CPS sample is restricted to teachers employed 35 or more hours a week. It is also restricted to salaried individuals aged 22-61. The SASS sample includes only teachers who report a full time appointment. Both samples only include public elementary and secondary school teachers. The CPS sample is also restricted to individuals with no self-employment income, and who were not in school, and who have at least a bachelor's degree, and to interviews in September through May to avoid typical vacation months. Washington, DC is excluded from 4 The particular hours question we use was not affected by the 1994 CPS redisign. See Kuhn and Lozano (2002) . 5 The probability a school is sampled in the SASS is proportional to the square root of the number of teachers in the school. As a result, the SASS oversamples large schools. Sampling weights are however provided to generate means for a nationally representative sample of teachers; these are used throughout this paper whenever means are computed. 6 The wording of the required (in school) hours question in the SASS changed over time, making it a somewhat less reliable indicator of trends in effort.
the CPS sample because several of the sources for educational reform policies excluded it in their reports.
Trends in teacher work hours are reported in the top row of Table 1 for the CPS and of   Table 2 for the SASS. In the CPS, pooling four adjacent sets of years (1983-86, 1987-90, 1991-94, and 1995-98) yields a sample of between 9 and 11 thousand teachers in each of those four periods. These data show a fairly steady increase from about 43 hours in the early 1980s to about 44 hours in the late 1990s. The SASS, which covers over 19,000 teachers in each of four individual years (1987, 1990, 1993 and 1999) shows that extra instructional hours have risen steadily from 7.18 hours in 1987 to 9.63 hours in 1999.
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Both surveys also show that the level and change in hours varied significantly across states, suggesting a possible role for legislative effects. Figure 1 plots the average number of hours worked in the early 80s in each state against the number of hours worked in the late 90s as reported in the CPS. A solid line is drawn at 45 degrees: states along this line experienced no change in mean teacher hours over this period. In the states with the highest reported teacher hours in the late 1990s, full time teachers worked at least 5 hours per week longer than in states with the lowest hours. 8 Trends also varied: in four states hours rose by 2.5 or more while in 7
states teacher hours actually declined by half an hour or more.
One potential explanation for the trend in teacher hours is demographic changes in the teaching workforce or changes in school characteristics. For example, if newly hired teachers work longer hours and the share of newly hired teachers increased over this period, changes in the share of new hires may explain some of the trend in hours. To assess the impact of compositional changes, Tables 1 and 2 How much of the trend in hours can the compositional changes in teacher and school demographics explain? The Oaxaca decomposition provides bounds for the potential effect of characteristics, using the change in teachers' average characteristics multiplied by either the coefficient vector in the first period (
Using means from Table 1 and regression coefficients from Table 3 , Oaxaca decompositions on the CPS data indicate that the change in teacher characteristics explains at most 4 percent of the increase in hours over this entire period. 14 In large part, this was because teacher characteristics were relatively stable over this period. The decline in teacher unionization generates the largest predicted increase in hours: had all else remained the same, the decline in unionization could account for 12 percent of the actual rise in hours. However, changes in other characteristics offset even this part of the decline. Similar trends are present in the SASS data, where the change in teacher characteristics explains at most 3 percent of the observed hours increase.
Overall, therefore, changes in measured teacher and school characteristics do not appear to explain much of the increase in teachers' total hours or after-school hours.
Education Reform Policies
The rise in teacher hours raises the question of whether education reforms enacted during this period have resulted in greater workloads for teachers. During this period, a number of reforms were enacted. Four types of reforms seem especially likely to affect teachers' hours:
standardized testing with scores publicly reported by school, laws imposing sanctions on schools with low levels of student performance, laws mandating financial rewards for schools where students perform at high levels, and charter school laws. Prior to 2001, these laws were set by states. The federal "No Child Left Behind" Act of 2001 imposes similar accountability reforms on all schools, requiring public test scores reports and school choice for students in persistently "failing" schools.
The underlying premise of these accountability reforms seems to be that reporting, rewarding, and penalizing schools based on results will promote greater effort on the part of teachers and schools. As Education Week put it in their 1999 review of accountability plans, "The assumption seems to be that if performance is the problem, what's missing is the will: Find the right combination of carrots and sticks, and effort and achievement will follow."
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Proponents of charter school laws also argue that competition from charter schools will increase performance in regular schools as well. If school choice plans do induce competition in the form of increased effort, hours should be one indicator. Charter schools also allow for nonunion contracts, and the reduction in the role of unions may also affect hours. Alternatively, choice plans may simply allow parents to satisfy different preferences along other dimensions, and hours might not be sensitive to these policies. Hoxby (2002) claims that teachers work longer hours in areas with greater school choice.
As noted, most of these reform measures were introduced during the period in which teacher hours rose. Table 5 lists the number of states in each period with standardized test scores that are reported by school, with a law imposing sanctions on schools with low levels of student performance, with a law mandating financial rewards for high student performance, and with a charter school law. 16 The years these measures were introduced in each state are included in the appendix, along with the sources for each.
The trend towards accountability laws is clearly evident in withholding funds. About a third gave financial incentives to schools with high student performance or large improvements. Closer inspection of individual state policies reveals a high degree of diversity in statutes (e.g., states varied in the amount of financial rewards or in the probability that sanctions were actually imposed). Charter school laws were also introduced in the 1990s and quickly gained popularity. By 1998, 34 states had passed such laws. However, most states did not have large proportions of students enrolled in charter schools by the end of the sample period.
A common feature of all of the reforms described above is that, in our reading, the connection between individual teacher performance and individual teacher compensation in most states is weak. Incentive plans may give more money to a high performing school, but individual teachers are not generally targeted. Furthermore, the links between teacher effort, student outcomes, and the incentives and sanctions seem tenuous at best. The most common form of accountability plans base incentives and sanctions on levels of student achievement. These may target schools with high levels of student effort and ability, rather than identifying schools with high levels of "value added" by teachers. In states that do compare students' gains or average scores over time, Kane and Staiger (2002) find that small class sizes may produce performance measures that are influenced significantly by sampling error. The connection between teacher effort and receiving a reward may therefore not be tight. In these cases, it is unclear how much effect an accountability plan would have on teachers' incentives.
Even if teacher effects on students' test scores can be clearly measured, critics of accountability reforms argue that the link with teacher effort may still be weak. Some argue that teachers may simply "teach to the test" and omit more challenging material. Accountability laws accompanied by detailed state content standards may also reduce lesson preparation time if the standards are highly prescriptive. Additionally, accountability laws may only affect teachers on the critical margins. Teachers whose school's performance levels are close to the critical values that trigger sanctions or incentives may alter their behavior, but teachers farther from the margins may have no real incentive to change. Teachers may also reallocate their attention to focus on students are near critical thresholds, but not increase their effort overall. Jacob (2002) and Figlio and Getzler (2002) provide evidence that suggests these types of responses.
Effect of Reform Policies on Teacher Hours
To assess the effects of state-level programs on teacher hours, Table 6 presents estimates of various regression models that pool data from all years of our CPS data, from 1983 to 1998.
The regressions include all the control variables in Table 3 of school reform laws. Accordingly, the specification in column 2 includes state fixed effects.
All four reforms (and our aggregate reform measure) remain positively (and significantly) correlated with hours; in fact the estimated effect of reforms increases in three of five cases when state fixed effects are added. However, these coefficients could reflect -at least in part--the common time trend in hours and the introduction of accountability laws. When year fixed effects are added to the specification in column 3, there are no significant effects of any kind of reform legislation on hours: the positive estimated effect of reforms appears to be an artifact of a time trend that is common to all states, whether they implement reforms or not.
A remaining possibility is that the introduction of school reform legislation is correlated with unobserved state-specific shocks to teacher hours that are not constant through time. For example, states with deteriorating student achievement or teacher effort may be more likely to enact educational reforms earlier. This could disguise a true, positive causal effect of reforms on hours in our data. Alternatively, socially-conservative states may be most likely to pass school reforms and also have the smallest rate of increase of women's work hours over time. Since teachers are disproportionately women, this, too, could induce a spurious negative correlation between the introduction of education reforms and the increase in teacher work hours. In the final column (number 4) of Table 6 we address this issue by replacing the 15 year effects by a set of state-specific, quadratic time trends (100 variables in all). Again, none of the reforms has a significantly positive effect, the point estimates fall even further, and are in most cases quite close to zero.
While our point estimates in columns 3 and 4 of Table 6 are all relatively close to zero, and nearly as many are negative as positive, it is still legitimate to ask whether our estimates can conclusively rule out a positive effect of reforms on teacher hours of substantial magnitude.
Previous results showed that total teacher hours increased by about one hour between 1983 and 1998, little of which is explained by changes in teachers' observed characteristics. Between 1983 and 1998, the mean of the row-5 policy variable among teachers in our data increased from .118 to .714. Thus, in order for the policy changes that occurred to explain the one-hour increase in teacher hours that occurred, the coefficient in row 5 would need to be 1/(.714-.118), or 1.68.
This figure is clearly outside the 99 percent confidence interval of our preferred point estimates in columns 3 and 4. In fact, based on these statistics we can state with 95% confidence, that the total effect of all the education reforms enacted between 1983 and 1998 was to raise teacher hours by no more than a half hour per week. Table 7 reports results parallel to Table 6 using the SASS data set. Since only 4 years of SASS data are available, column (4) uses only a linear time trend. Overall, the results are similar, and if anything are less supportive of a positive effect of education reforms on teacher hours. Again, several of the reforms have significantly positive effects when only state fixed effects are included. However, these effects are almost entirely due to a common time trend in hours and charter school legislation. In fact, six of the eight coefficients in the preferred specifications of columns (3) and (4) are negative. Using row 5 to pose the same question as in the previous table, we note that after-school hours rose by 2.5 over our sample period. For the policy changes to explain all of this increase, a coefficient of 2.5/(.659-.282), or 6.63 would be required. We can easily rule this out at a 99% confidence level in both specifications; in fact at this level of confidence we can rule out a scenario in which the policy changes explained as little as 11 percent of the increase that occurred.
Finally, in both Tables 6 and 7 it is worth noting that the coefficients of the other, "control"
variables -not reported but available on request--behave much as in the pure cross-section regressions of Tables 3 and 4 . The pupil-teacher ratio is significantly positively related to teacher hours in both estimates, with estimates clustering around .2 in the CPS and .03 in the SASS. The effects of teachers' and schools' characteristics are similar to those reported in the cross-sections.
A number of checks to ensure the robustness of the Table 6 and 7 findings were conducted.
One concern was that many reform measures are quite recent, and there is less time to observe the effects for recently enacted measures. To check whether reforms take time to take effect, we replaced the indicator for the presence of a reform with a cumulative index variable for the number of years a reform has been in place. 18 This variable is always zero in a state that never implements the particular reform. Under this alternative specification, the results were little changed, with one exception. In the CPS data, charter school laws had significantly positive effects on teacher hours in the specifications with year and state fixed effects. Because charter school laws are relatively new, and because the growth of charter schools also occurs with a lag, this specification may be the most appropriate for charter school laws. However, in the regressions with state specific quadratic time trends, the effect of charter school laws was essentially zero (coeff = -.02), suggesting that this result is not stable across different specifications.
Alternatively, reforms potentially might have their biggest impact on hours in the years immediately following passage of the new law. Hours might be high initially as teachers change lesson plans and make other instructional adjustments. In later years hours might then return back to their original levels. To check whether these policies have a temporary effect, we coded a reform as "1" only in the first three years following the passage of a new reform and as zero in all other years. None of the reforms ever had a significantly positive coefficient.
As noted, most individuals appear twice in our CPS MORG sample, with interviews that are one year apart. However, because the CPS does not identify individuals, the standard errors cannot be corrected precisely to account for multiple observations of each person. To place bounds on the possible importance of this issue, we took the extreme approach of dropping all individuals who were being interviewed for the first time, effectively halving the sample but ensuring that no person appeared more than once in our data. Most of the coefficients were not changed dramatically, and standard errors were still low enough to rule out effects of the legislation on hours similar to those ruled out in our discussion of both Tables 6 and 7.
What Does Explain the Increase in Teacher Work Hours?
It is clear from our data that full-time public school teachers experienced a steady increase in their work hours during the last two decades of the twentieth century. We have also argued, so far, that neither changes in the observed characteristics of teachers, nor the education reform policies enacted during this period, can account for this increase. Why then are teachers now putting in more hours?
While it is not the goal of this paper to provide a final answer to this question, we provide two pieces of evidence in this section that may shed some light on this issue. First, to put the time trend in teachers' work hours into context, Figure 2 plots mean teacher hours from our CPS data against those of three alternative comparison groups: the average hours of workers who are not teachers; the average hours of female nonteachers; and the average hours of nonteachers with similar observed characteristics to teachers. In all these cases we restrict attention -as we did among teachers--to full-time workers (35 or more hours per week). Details of how the latter series was constructed are provided in Appendix 2; essentially we construct a "basket" of nonteachers with a similar age, sex, education, union, etc. mix to teachers, allowing that mix to change over the years to mirror changes in the mix of the teacher population.
It is clear from Figure 2 that the increase in teacher hours during our sample period was similar to that experienced by most other workers. In fact, relative to nonteachers, teachers' hours increased more slowly, and certainly more slowly than the hours of nonteaching women.
However, in a comparison not included in Figure 2 , other public sector workers appeared to have even slower rates of increase. In sum, the recent increase in teacher work hours is not at all exceptional when seen in the context of changes in work hours among comparable groups in the labor market. 19 The increase in teacher work hours over this period may therefore be driven simply by the same unmeasured factors that led to a general, secular increase in hours. Factors such as the increased ease of substituting market inputs for nonmarket inputs to home production come to mind.
Because teachers are disproportionately women, the above argument raises the question of whether the increase in teacher hours is driven by secular changes in labor force commitment common to women specifically. To explore this hypothesis more closely, we conducted a series of regressions of the long-term change in teacher hours on long-term changes in the hours of various comparison groups across the 50 states over this period. These are reported in Table 8 , separately for male teachers (columns 1-3) and female teachers (columns 4-6). To understand this table, note that column 1 regresses the change in the hours of male teachers on those of male 19 The discussion of hours changes relative to different groups of nonteachers raises the possibility of using them more formally as a control group in a double-or triple-difference estimation strategy. We considered, then rejected this approach on the grounds that teachers in other states (but with different reform provisions) seemed a more natural control than private-sector workers, or even police or firemen, in one's own state.
nonteachers. The coefficient is -.67, indicating a negative but statistically insignificant correlation. Hours changes of female teachers are also negatively and insignficantly correlated with hours changes of male nonteachers (column 4). In contrast, looking across states the secular change in the hours of both male and female teachers is positively correlated with changes in female nonteachers' hours (columns 2 and 5). The fact that this correlation also applies to male teachers rules out the simple hypothesis that the increase in teacher hours is driven by changes in the labor force commitment of all women.
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An example of a hypothesis that would be more consistent with the results in Table 8 would be a "parental pressure" story. In such a hypothesis, mothers working longer hours would insist on harder-working teachers, regardless of the teacher's gender. For instance, the increase in mother's work hours may decrease the number of hours they spend in the home production of education, which in turn raises their demand for "school production" as a substitute. 21 To explore this hypothesis a little further, columns 3 and 6 restricts the comparison group of female nonteachers to women between the ages of 35 and 50, when they are most likely to have school aged children. 22 The correlation between the hours of this group and those of both male and female teachers is now positive and statistically significant.
Conclusion
The average weekly work hours of teachers have risen steadily since 1983, with an overall increase of about an hour per week. The hours teachers spend after school without students 20 Note that hours increased among both male and female teachers over our sample period. Disaggregating row 1 of Table 1 by gender shows an increase in total hours of 0.55 hours for men, versus 1.13 hours for women. Disaggregating row 1 of Table 2 yields essentially identical increases in after-school instructional hours of 2.3 for both male and female teachers. 21 Flyer and Rosen (1997) present a similar argument in explaining the rise in the number of teachers per student. 22 In the 1990 Census, about 63 percent of women in this age group who work at least 35 hours per week have children over the age of 5 living with them.
increased even more, rising about two and a half hours per week-a 34 percent increase.
Considering these trends in the light of the recent explosion of education reforms across U.S.
states, it is tempting to conjecture that greater "incentivization" in teachers' employment contracts induced by these reforms has, at least in part, induced America's teachers to put in a few extra hours, especially grading papers or preparing better lessons after school.
According to the results in this paper, succumbing to the above temptation would lead a researcher astray. Once we adjust for a common time trend in teacher hours across all states, we can detect no association between the adoption of any of four distinct types of reforms -charter schools, incentives, sanctions, and testing-and changes in teacher work hours. Further, our estimates allow us to reject with 99 percent confidence a total effect of all the reforms adopted between 1983 and 1998 on the teacher work week in excess of (plus) one hour. An effect of 30 minutes can be ruled out with 95 percent confidence. Finally, we can say with 99 percent confidence that reforms account for less than less than 11 percent of the 2.5-hour increase in teachers' mean after-school instructional hours.
We conjecture that the lack of an effect of education reforms on teacher hours may be due to the weak connection between individual teacher effort and rewards that characterize most of the reforms that have been implemented: when examined closely one would not necessarily expect these reforms to have much of an effect on individual teachers. While reforms with more highpowered incentives might of course be more successful in increasing teacher effort, it is of course also worth noting that high-powered incentives may have other disadvantages that would need to be considered when adopting such policies.
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What does then explain the increase in teacher hours over the last two decades in the U.S.?
In this paper we suggest two potential hypotheses to be explored in future research. One answer essentially invokes the same set of unobservables that caused a secular rise in nonteacher hours over this same period: the increase in teachers' hours was in fact smaller than the hours increase among a comparable group of nonteachers, and is in that sense, nonremarkable. Second, we note that secular increases in the work hours of (both male and female) teachers across states are positively and significantly correlated with secular increases in the work hours of nonteaching women who are likely to have school-age children. This suggests a "parental pressure"
hypothesis that may be worthy of further examination.
Finally, it is of course possible that U.S. education reforms have caused changes in teacher behavior that are beneficial to students, or that raise school performance indicators, without affecting teachers' work hours. Teachers could have intensified their work effort per hour without increasing the number of hours worked, or -again without increasing total hours--could have changed the mix of activities during their day towards activities that are rewarded.
Especially given the inconclusive nature of the literature to date on the effects of education reforms on students, we cannot rule these possibilities out. Indeed, an "optimistic" reading of our results would be that any increases in student performance that were generated by the reforms were achieved at no detectable cost in teacher workload (at least on the extensive, hours margin). Overall, however, it seems to us that the case for a beneficial effect of the reforms on students is weakened, rather than strengthened by the lack of a detectable effect on teachers' measured inputs to the education process.
Appendix 2: Derivation of Nonteacher Hours Series
This appendix describes the creation of the fourth comparison series to teacher hours presented in Figure 2 . This series estimates mean hours worked for a group of nonteachers with observed characteristics to teachers in each year. We began by estimating the following regression for all full-time employed persons (working 35 or more hours per week) who are not teachers in the entire pooled 1983-1998 CPS data: Then we used the estimated coefficients from this regression to calculate:
H is the predicted mean hours of nonteachers with the characteristics of teachers in teacher i's state and year. It is calculated using the nonteacher regression coefficients, the state x year effects, monthly indicators, and teachers' mean characterisitcs
X , which gives the mean values of the age, gender, nonwhite and education dummies for teachers in that year (but not that state). To be clear, Note that the specification in (A1) and (A2) restricts the state-by-year effects to be the independent of the level of observed characteristics, X. To relax this assumption we constructed several alternative measures (some regression-based, some nonparametric) that allow hours trends to be different for nonteachers with X's more similar to teachers (e.g. a college-educated, predominantly female population) than for other nonteachers. The results were very similar. Standard Deviations in Parentheses. All means calculated using CPS individual weights.
* Prior to 1991, schooling is reported as number of years, so individuals with more than 4 years of college are designated as having more than a BA. After 1991, the CPS records an individual's highest degree, and this category includes those with MA's or higher.
Weekly Work hours refers to usual hours of work in main job; main job is the job with highest usual hours. Each row represents the results of a separate regression using the one policy measure indicated.
All regressions also include dummies for teachers aged 22-25 and 50-65, indicators for female, nonwhite, secondary school teacher, advanced degree, state pupil teacher ratio, and month of interview. Each row represents the results of a separate regression using the one policy measure indicated.
All regressions also include controls for total years of experience, indicators for secondary school teacher, 0-3 years of experience, female, nonwhite, advanced degree, school in city, town/rural, percent students minority and receiving free lunch, school pupil teacher ratio, state unionization level from CPS, and school enrollment. 
